9 (a) 


Meriam 2/9 : Constrained Motion 


1 Movements of a mass 
may be constrained by а, 
physical bow dor y, or linked 
by а rope t. movements of 
another mass 


For a wheel: 


N = Уе + E 
D === ек 
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Simp fying assumption Por this coursed | 


А 55 wwe 


that rope) do not stretch , and 


do not 


3 wheels (Lived cues) k rope 


Ё K ope doe» not slip on wheels. 


Коре has Zono mass 


до slack [bunch up: 


| [A оре, hos Sime V ад every whene if axles ane fixed 


Alternative Method 4o. Solve Rope Fillers Problems 


: Given; Va E + o.u& mjs 


Find: МУ, Varg ) Vs 2 Vg) Ve 


Total Ле of rope =L where 


= XQ + TR + (xg ox) eR + (5-х) 
- 3 


L 
L X$ — 2, Ху + LTR 


ART. 2/9 CONSTRAINED MOTION OF CONNECTED PARTICLES 9 (c ) 


The joad E's hoisted by the 
bu/ley-ana-cable combination 
shown. /f fhe System Storta from 
Fes! and the иррег cob/e acquires 
а velocity V= 4 туз with constant 
acceleration when the ооо {5 ёт 
above its Starting Position, Ca/- 
culate the acceleration of the 
/oad and find its velocity af this 
instant. 


Constant rope lengths 
g time derivatives are 

(D 4a=2y, +Y * const, О=2у, +Y 

Q Lg £y, - y, * const, O* 2y,- V, A 

Le =Зу--у„ + Const, O*Zy.- Va 

Золе d get yz -y/£. А50 Y.2-y/8 

TRUS Ue -Y= U/8 = 4/8 =[О.5 m/s] rz 

for CONSI. acces, Ut 20.Х 


So Gs V/fex) = (o.5) fe e) = 


И Ме = 4 „К Lind = 


I Define + Ve direction 


] L abel hey points on wheels ok, BY 


9(4) 


9 (e) 
The blocks “М” and “E” are supported from the ceiling by a system of 4 pulleys and two ropes as shown. 


Both blocks move only in the vertical direction, without rotation. 


At time t = 0, the position of block “М” is {x,y} = (4, 1.5 } meters, 
and its velocity is: 9 = —2 m/s jf 


(a) Express the initial velocity of block “М” in polar (т - Ө) coordinates. 


(b) Determine the velocity of block “E” at time t=0. 


V2 -afn 
{x y} = $y mp М 
aul a = 7 


ee 
V= 2( um -2e4 ]8g + cos|w" asit] , 


V = — 1872 6, 0.708, mls 


(hd Solution / Blue rope, L = Ум + % + (ус -yg) + C, 
3 > o= чц 20е -Y8 * 


irat L = Ys t(Jg-yn) (y. ya +4) 


£ = о = Беи ~ 


cote d ess m iL - G 0) 
Ve TV. = 0.8 ms J 


The velocity of block “М” 9 = —2 m/s f 


y 
Express the velocity of block “M” in polar (r - 8) coordinates. TN 
d 
Determine the velocity of block “E”. 


Alternative Solubion 


8(45 


Summary 
Two methods io solve problems whae multigle 
masses are Tin hed hy ropes 2 pulleys : 


s / Use Зе of rope ) = 0 


"al Use: motion of conten of a wheel 
equals ow erage of Motion of 2, sides 


Next Lecture 


` V Read M eniam 3/1 — з] 


' 4/ Road handowt on {metion 


